






Simple Method for Evaluating Fatigue damage of Pipe Members 
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D t H B t w t f n d g p e 1 e 2  l l min l max
165-CTn _l 165.2 4.5 100 200 8 12 4,6,8 26 120 70 50 20 300 0.5 2.0 10.0
139-CTn _l 139.8 4.0 87.5 175 7.5 11 4,6,8 24 105 60 45 20 280 0.5 2.0 10.0
114-CTn _l 114.3 3.5 87.5 175 7.5 11 4,6,8 24 105 60 40 20 160 0.5 1.0 10.0
101-CTn _l 101.6 3.2 75 150 7 10 4,6,8 24 90 60 40 20 140 0.5 1.0 10.0
089-CTn _l 89.1 3.2 75 150 7 10 4,6,8 24 90 60 40 20 100 0.5 1.0 10.0
076-CTn _l 76.3 3.2 75 150 7 10 4,6,8 24 90 60 40 20 100 0.5 1.0 10.0
 n  l 2.0m 020
(mm)
CT
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1 43021.00817.12834.1 fff kkkA  (2.9) 
32
2 1199.026441.052654.01 fff kkkA  (2.10) 
13 AA  (2.11) 
32
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rWr kUU 0  (4.1) 
9.39.2ln163.0 UUrW rk  (4.2) 
0500 UUU  (4.3) 
mNiiNri ,,15.0  (4.4) 






(4.5) (4.6)   
70.0




3 exp1 tCtCtrU  (4.6) 
217.0,0192.0532.0min1 NC  (4.7) 
375.0,0210.0444.0min2 NC  (4.8) 
0199.0,00201.00565.0min3 NC  (4.9) 
135.0,00870.0196.0min4 NC  (4.10) 
t ( :hr) 0 24 N
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lxx  (5.3) 
22ZaZ Uq  (5.4) 
rWZDZ kEKUU 0  (5.5) 
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DfDf kk ,, 523164.01636619.0  (5.25) 
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1ˆ DDZD GDCqxw  (5.30) 
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tLLrZ SDfDfUU 2.12.4min  (6.3) 
maxrU 1.2  
maxmin rZr UUU   (6.4) 
DfU Lr 2.4min   (6.5) 
tLLr SDfDfU 2.10.6max   (6.6) 
rT
Lf  






2 500  
( 35.6 ) 
0U (7) 38m/s 
500 500U  (7) 42m/s 
(7) III  
100m 
076_CT4_015( 2-1 ) 












A p 7.349E-04 m
2
I p 4.918E-07 m4
H 0.0750 m
B 0.1500 m
t w 0.0070 m
t f 0.0100 m
h e 0.0325 m





e 1 0.0400 m
e 2 0.0200 m
l g 0.0900 m
l m 0.6600 m
l b 0.2850 m




f S 209.22 Hz
HS 4.440E+08 kN/m
2
u p /(P /E ) 1.163E+05 /m
u g /(P /E ) 8.544E+03 /m
g /(P /E ) 1.788E+05 /m
2
u q /(P /E ) 6.790E+04 /m




f W 164.19 Hz

















(4.1) (4.3) (5.5) (5.7)
1
 
2005.011005.01 iNr  
105.13842U   
046.19.39.2ln163.0 UiUrW rk  
258.14501007.17.1 2.0Gz ZZE   
m/s8.39046.1380 rwri kUU   




152.0217.0,0192.0532.0min1 NC  
304.0375.0,0210.0444.0min2 NC   
70.0304.0exp152.01 tttrU   
trUtU UZiZ  
 
0 0.167 0.333 0.500 0.667 23.833
U 500 500.0 1.105 42.0 52.9 52.9 49.7 48.2 47.2 46.3 14.9
1 200.0 1.046 39.8 50.0 50.0 47.0 45.7 44.6 43.8 14.1
2 66.7 0.973 37.0 46.5 46.5 43.8 42.5 41.5 40.8 13.1
3 40.0 0.939 35.7 44.9 44.9 42.2 41.0 40.1 39.4 12.7
4 28.6 0.917 34.8 43.9 43.9 41.2 40.0 39.1 38.4 12.4
5 22.2 0.900 34.2 43.1 43.1 40.5 39.3 38.4 37.7 12.1
6 18.2 0.887 33.7 42.4 42.4 39.9 38.7 37.9 37.2 12.0
7 15.4 0.876 33.3 41.9 41.9 39.4 38.2 37.4 36.7 11.8
8 13.3 0.867 32.9 41.4 41.4 39.0 37.8 37.0 36.3 11.7
9 11.8 0.858 32.6 41.0 41.0 38.6 37.5 36.6 36.0 11.6
10 10.5 0.851 32.3 40.7 40.7 38.3 37.1 36.3 35.6 11.5
11 9.5 0.844 32.1 40.4 40.4 38.0 36.8 36.0 35.4 11.4
12 8.7 0.838 31.9 40.1 40.1 37.7 36.6 35.8 35.1 11.3
13 8.0 0.833 31.6 39.8 39.8 37.4 36.3 35.5 34.9 11.2















kStormT , 5.0ZkU m/s
5.0ZkU m/s
7-2
5.0ZkU m/s 5.0ZkU m/s
10 ZkU
7-3  
7- 4   
53 35 17 10 40 70 0 720 7,390 10 760 7,460
52 34 16 0 40 80 0 1,050 7,870 0 1,090 7,950
51 33 15 0 40 50 0 1,240 8,280 0 1,280 8,330
50 32 14 10 40 0 10 1,720 8,860 20 1,760 8,860
49 31 13 0 40 0 0 2,190 9,250 0 2,230 9,250
48 30 12 10 40 0 0 2,770 9,710 10 2,810 9,710
47 29 11 10 50 0 20 3,280 9,290 30 3,330 9,290
46 28 10 20 40 0 10 3,890 6,130 30 3,930 6,130
45 27 9 10 50 0 20 4,420 200 30 4,470 200
44 26 8 20 50 0 30 4,870 0 50 4,920 0
43 25 7 20 50 0 30 5,210 0 50 5,260 0
42 24 6 30 50 0 60 5,530 0 90 5,580 0
41 23 5 30 60 0 90 5,800 0 120 5,860 0
40 22 4 30 50 0 120 6,020 0 150 6,070 0
39 21 3 30 60 0 180 6,260 0 210 6,320 0
38 20 2 40 70 0 240 6,470 0 280 6,540 0
37 19 1 30 60 0 380 6,780 0 410 6,840 0








209.22 66.5 95.8 0


























UUF exp1   (7.2) 









556.1   (7.4) 
Weibull
 










TT   (7.6) 







TT   (7.8) 
7-5
7-6   
U Zk
(m/s) T Daily,k  (min)
U Zk
(m/s) T Daily,k  (min)
U Zk
(m/s) T Daily,k  (min)
53 6.816E-32 0 35 1.361E-14 0 17 3.034E-04 15,907
52 9.379E-31 0 34 7.842E-14 0 16 6.970E-04 36,543
51 1.231E-29 0 33 4.301E-13 0 15 1.516E-03 79,503
50 1.539E-28 0 32 2.245E-12 0 14 3.122E-03 163,688
49 1.836E-27 0 31 1.115E-11 0 13 6.078E-03 318,676
48 2.087E-26 0 30 5.268E-11 0 12 1.118E-02 586,065
47 2.261E-25 0 29 2.368E-10 0 11 1.940E-02 1,016,895
46 2.334E-24 0 28 1.012E-09 0 10 3.170E-02 1,662,190
45 2.297E-23 0 27 4.117E-09 0 9 4.872E-02 2,554,556
44 2.155E-22 0 26 1.591E-08 1 8 7.023E-02 3,681,864
43 1.925E-21 0 25 5.848E-08 3 7 9.459E-02 4,959,268
42 1.639E-20 0 24 2.042E-07 11 6 1.185E-01 6,211,408
41 1.330E-19 0 23 6.776E-07 36 5 1.369E-01 7,179,325
40 1.027E-18 0 22 2.135E-06 112 4 1.442E-01 7,562,550
39 7.562E-18 0 21 6.391E-06 335 3 1.353E-01 7,094,490
38 5.301E-17 0 20 1.816E-05 952 2 1.074E-01 5,631,280
37 3.539E-16 0 19 4.894E-05 2,566 1 6.132E-02 3,214,802
36 2.249E-15 0 18 1.252E-04 6,561 0 8.560E-03 448,812
1.000E+00 52,428,399  
209.22 66.5 95.8 0
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(5.15) (5.16) (5.20) (5.19) (5.29) F





























N f n k D k
53 6.0E+02 1.713 1.4E-03 0.225 89.59 4.791 2.544 9220 14.24 28.48 8.7E+07 1.3E+05 1.4E-03
52 0.0E+00 1.649 1.4E-03 0.222 89.13 4.790 2.542 8875 13.69 27.37 9.7E+07 0.0E+00 0.0E+00
51 0.0E+00 1.587 1.4E-03 0.219 88.66 4.789 2.540 8537 13.15 26.30 1.1E+08 0.0E+00 0.0E+00
50 1.2E+03 1.525 1.4E-03 0.216 88.18 4.788 2.538 8206 12.62 25.24 1.2E+08 2.5E+05 2.0E-03
49 0.0E+00 1.465 1.4E-03 0.213 87.69 4.787 2.536 7881 12.10 24.20 1.4E+08 0.0E+00 0.0E+00
48 6.0E+02 1.405 1.3E-03 0.210 87.19 4.785 2.533 7562 11.60 23.19 1.6E+08 1.3E+05 7.8E-04
47 1.8E+03 1.347 1.3E-03 0.207 86.69 4.784 2.531 7250 11.10 22.20 1.8E+08 3.8E+05 2.1E-03
46 1.8E+03 1.291 1.3E-03 0.204 86.17 4.783 2.529 6945 10.62 21.24 2.1E+08 3.8E+05 1.8E-03
45 1.8E+03 1.235 1.3E-03 0.201 85.65 4.782 2.527 6647 10.15 20.29 2.4E+08 3.8E+05 1.6E-03
44 3.0E+03 1.181 1.3E-03 0.198 85.12 4.780 2.524 6354 9.69 19.37 2.8E+08 6.3E+05 2.3E-03
43 3.0E+03 1.128 1.2E-03 0.195 84.57 4.779 2.522 6069 9.24 18.47 3.2E+08 6.3E+05 2.0E-03
42 5.4E+03 1.076 1.2E-03 0.192 84.02 4.778 2.520 5790 8.80 17.60 3.7E+08 1.1E+06 3.1E-03
41 7.2E+03 1.025 1.2E-03 0.189 83.46 4.776 2.517 5517 8.37 16.74 4.3E+08 1.5E+06 3.5E-03
40 9.0E+03 0.976 1.2E-03 0.186 82.88 4.775 2.515 5252 7.95 15.91 5.0E+08 1.9E+06 3.8E-03
39 1.3E+04 0.928 1.2E-03 0.183 82.29 4.773 2.512 4992 7.55 15.10 5.8E+08 2.6E+06 4.5E-03
38 1.7E+04 0.881 1.1E-03 0.180 81.69 4.772 2.510 4740 7.16 14.31 6.8E+08 3.5E+06 5.2E-03
37 2.5E+04 0.835 1.1E-03 0.177 81.08 4.770 2.507 4493 6.77 13.55 8.0E+08 5.1E+06 6.4E-03
36 3.4E+04 0.791 1.1E-03 0.174 80.45 4.768 2.505 4254 6.40 12.80 9.5E+08 7.0E+06 7.4E-03
35 4.6E+04 0.747 1.1E-03 0.170 79.81 4.767 2.502 4021 6.04 12.08 1.1E+09 9.5E+06 8.4E-03
34 6.5E+04 0.705 1.1E-03 0.167 79.15 4.765 2.499 3794 5.69 11.38 1.4E+09 1.4E+07 1.0E-02
33 7.7E+04 0.664 1.0E-03 0.164 78.48 4.763 2.497 3574 5.35 10.70 1.6E+09 1.6E+07 9.8E-03
32 1.1E+05 0.625 1.0E-03 0.160 77.79 4.761 2.494 3361 5.02 10.04 2.0E+09 2.2E+07 1.1E-02
31 1.3E+05 0.586 1.0E-03 0.157 77.08 4.760 2.491 3154 4.70 9.41 2.4E+09 2.8E+07 1.2E-02
30 1.7E+05 0.549 9.8E-04 0.154 76.35 4.758 2.489 2954 4.40 8.79 2.9E+09 3.5E+07 1.2E-02
29 2.0E+05 0.513 9.6E-04 0.150 75.61 4.755 2.486 2760 4.10 8.20 3.6E+09 4.2E+07 1.2E-02
28 2.4E+05 0.478 9.3E-04 0.147 74.84 4.753 2.483 2573 3.82 7.63 4.5E+09 4.9E+07 1.1E-02
27 2.7E+05 0.445 9.1E-04 0.143 74.05 4.751 2.480 2393 3.54 7.08 5.6E+09 5.6E+07 1.0E-02
26 3.0E+05 0.412 8.9E-04 0.140 73.24 4.749 2.477 2219 3.28 6.55 7.1E+09 6.2E+07 8.7E-03
25 3.2E+05 0.381 8.7E-04 0.136 72.41 4.746 2.474 2051 3.02 6.05 9.0E+09 6.6E+07 7.3E-03
24 3.4E+05 0.351 8.4E-04 0.132 71.54 4.744 2.471 1891 2.78 5.56 1.2E+10 7.0E+07 6.0E-03
23 3.5E+05 0.323 8.2E-04 0.129 70.65 4.741 2.467 1736 2.55 5.10 1.5E+10 7.4E+07 4.9E-03
22 3.7E+05 0.295 8.0E-04 0.125 69.73 4.738 2.464 1589 2.33 4.65 2.0E+10 7.8E+07 3.9E-03
21 4.0E+05 0.269 7.7E-04 0.121 68.77 4.736 2.461 1447 2.11 4.23 2.6E+10 8.4E+07 3.2E-03
20 4.5E+05 0.244 7.5E-04 0.117 67.78 4.732 2.457 1313 1.91 3.83 3.6E+10 9.4E+07 2.6E-03
19 5.6E+05 0.220 7.2E-04 0.113 66.75 4.729 2.454 1185 1.72 3.44 4.9E+10 1.2E+08 2.4E-03
18 8.2E+05 0.198 7.0E-04 0.109 65.67 4.726 2.450 1063 1.54 3.08 6.8E+10 1.7E+08 2.5E-03
17 1.4E+06 0.176 6.7E-04 0.105 64.55 4.722 2.446 949 1.37 2.74 9.7E+10 2.9E+08 3.0E-03
16 2.7E+06 0.156 6.4E-04 0.101 63.38 4.718 2.442 840 1.21 2.42 1.4E+11 5.6E+08 4.0E-03
15 5.3E+06 0.137 6.2E-04 0.097 62.15 4.714 2.438 739 1.06 2.12 2.1E+11 1.1E+09 5.3E-03
14 1.0E+07 0.120 5.9E-04 0.092 60.86 4.710 2.434 643 0.92 1.84 3.2E+11 2.2E+09 6.8E-03
13 2.0E+07 0.103 5.6E-04 0.088 59.50 4.705 2.430 555 0.79 1.59 5.0E+11 4.1E+09 8.2E-03
12 3.6E+07 0.088 5.3E-04 0.083 58.05 4.700 2.425 473 0.67 1.35 8.2E+11 7.5E+09 9.1E-03
11 6.2E+07 0.074 5.0E-04 0.079 56.52 4.694 2.420 397 0.56 1.13 1.4E+12 1.3E+10 9.2E-03
10 1.0E+08 0.061 4.7E-04 0.074 54.87 4.688 2.415 328 0.46 0.93 2.5E+12 2.1E+10 8.4E-03
9 1.5E+08 0.049 4.4E-04 0.069 53.10 4.681 2.410 266 0.37 0.75 4.7E+12 3.2E+10 6.8E-03
8 2.2E+08 0.039 4.1E-04 0.064 51.18 4.673 2.404 210 0.29 0.59 9.7E+12 4.6E+10 4.7E-03
7 3.0E+08 0.030 3.7E-04 0.058 49.08 4.664 2.398 161 0.22 0.45 2.2E+13 6.2E+10 2.8E-03
6 3.7E+08 0.022 3.3E-04 0.053 46.75 4.653 2.391 118 0.16 0.33 5.6E+13 7.8E+10 1.4E-03
5 4.3E+08 0.015 3.0E-04 0.047 44.12 4.641 2.383 82 0.11 0.23 1.7E+14 9.0E+10 5.3E-04
4 4.5E+08 0.010 2.6E-04 0.040 41.08 4.626 2.374 53 0.07 0.14 6.7E+14 9.5E+10 1.4E-04
3 4.3E+08 0.005 2.1E-04 0.033 37.45 4.605 2.364 30 0.04 0.08 3.8E+15 8.9E+10 2.3E-05
2 3.4E+08 0.002 1.6E-04 0.025 32.84 4.577 2.350 13 0.02 0.04 4.5E+16 7.1E+10 1.6E-06


















N f n k D k
53 6.0E+02 1.713 1.7E-03 0.264 75.03 4.754 2.557 3102 4.83 9.66 2.2E+09 9.9E+04 4.4E-05
52 0.0E+00 1.649 1.7E-03 0.261 74.65 4.753 2.554 2986 4.64 9.28 2.5E+09 0.0E+00 0.0E+00
51 0.0E+00 1.587 1.6E-03 0.257 74.27 4.752 2.552 2872 4.46 8.92 2.8E+09 0.0E+00 0.0E+00
50 1.2E+03 1.525 1.6E-03 0.254 73.88 4.751 2.550 2761 4.28 8.56 3.2E+09 2.0E+05 6.2E-05
49 0.0E+00 1.465 1.6E-03 0.250 73.48 4.749 2.547 2651 4.10 8.20 3.6E+09 0.0E+00 0.0E+00
48 6.0E+02 1.405 1.6E-03 0.247 73.08 4.748 2.545 2544 3.93 7.86 4.1E+09 9.9E+04 2.4E-05
47 1.8E+03 1.347 1.6E-03 0.244 72.67 4.747 2.542 2439 3.76 7.52 4.7E+09 3.0E+05 6.3E-05
46 1.8E+03 1.291 1.5E-03 0.240 72.25 4.746 2.540 2337 3.60 7.19 5.4E+09 3.0E+05 5.5E-05
45 1.8E+03 1.235 1.5E-03 0.237 71.83 4.745 2.537 2236 3.44 6.87 6.2E+09 3.0E+05 4.8E-05
44 3.0E+03 1.181 1.5E-03 0.233 71.39 4.743 2.534 2138 3.28 6.56 7.1E+09 4.9E+05 7.0E-05
43 3.0E+03 1.128 1.5E-03 0.230 70.95 4.742 2.532 2042 3.13 6.25 8.2E+09 4.9E+05 6.0E-05
42 5.4E+03 1.076 1.4E-03 0.226 70.50 4.741 2.529 1948 2.98 5.96 9.5E+09 8.9E+05 9.4E-05
41 7.2E+03 1.025 1.4E-03 0.222 70.03 4.739 2.526 1856 2.83 5.67 1.1E+10 1.2E+06 1.1E-04
40 9.0E+03 0.976 1.4E-03 0.219 69.56 4.738 2.524 1767 2.69 5.38 1.3E+10 1.5E+06 1.2E-04
39 1.3E+04 0.928 1.4E-03 0.215 69.08 4.736 2.521 1680 2.55 5.11 1.5E+10 2.1E+06 1.4E-04
38 1.7E+04 0.881 1.3E-03 0.211 68.59 4.735 2.518 1595 2.42 4.84 1.8E+10 2.8E+06 1.6E-04
37 2.5E+04 0.835 1.3E-03 0.208 68.09 4.733 2.515 1512 2.29 4.58 2.1E+10 4.0E+06 1.9E-04
36 3.4E+04 0.791 1.3E-03 0.204 67.58 4.732 2.512 1431 2.16 4.33 2.5E+10 5.5E+06 2.2E-04
35 4.6E+04 0.747 1.3E-03 0.200 67.05 4.730 2.509 1353 2.04 4.08 2.9E+10 7.5E+06 2.5E-04
34 6.5E+04 0.705 1.2E-03 0.196 66.51 4.728 2.507 1276 1.92 3.85 3.5E+10 1.1E+07 3.1E-04
33 7.7E+04 0.664 1.2E-03 0.192 65.96 4.727 2.504 1203 1.81 3.62 4.2E+10 1.3E+07 3.0E-04
32 1.1E+05 0.625 1.2E-03 0.189 65.39 4.725 2.500 1131 1.70 3.39 5.1E+10 1.7E+07 3.4E-04
31 1.3E+05 0.586 1.2E-03 0.185 64.81 4.723 2.497 1061 1.59 3.18 6.2E+10 2.2E+07 3.5E-04
30 1.7E+05 0.549 1.1E-03 0.181 64.22 4.721 2.494 994 1.48 2.97 7.6E+10 2.8E+07 3.6E-04
29 2.0E+05 0.513 1.1E-03 0.177 63.60 4.719 2.491 929 1.38 2.77 9.4E+10 3.3E+07 3.5E-04
28 2.4E+05 0.478 1.1E-03 0.172 62.97 4.717 2.488 866 1.29 2.58 1.2E+11 3.9E+07 3.3E-04
27 2.7E+05 0.445 1.1E-03 0.168 62.33 4.715 2.484 805 1.19 2.39 1.5E+11 4.4E+07 3.0E-04
26 3.0E+05 0.412 1.0E-03 0.164 61.66 4.712 2.481 746 1.11 2.21 1.9E+11 4.8E+07 2.6E-04
25 3.2E+05 0.381 1.0E-03 0.160 60.97 4.710 2.478 690 1.02 2.04 2.4E+11 5.2E+07 2.2E-04
24 3.4E+05 0.351 9.9E-04 0.156 60.25 4.708 2.474 636 0.94 1.88 3.0E+11 5.5E+07 1.8E-04
23 3.5E+05 0.323 9.6E-04 0.151 59.52 4.705 2.471 584 0.86 1.72 3.9E+11 5.8E+07 1.5E-04
22 3.7E+05 0.295 9.3E-04 0.147 58.76 4.702 2.467 534 0.78 1.57 5.2E+11 6.1E+07 1.2E-04
21 4.0E+05 0.269 9.1E-04 0.142 57.96 4.699 2.463 487 0.71 1.42 6.9E+11 6.6E+07 9.5E-05
20 4.5E+05 0.244 8.8E-04 0.138 57.14 4.696 2.459 442 0.64 1.29 9.3E+11 7.4E+07 7.9E-05
19 5.6E+05 0.220 8.5E-04 0.133 56.29 4.693 2.455 399 0.58 1.16 1.3E+12 9.3E+07 7.2E-05
18 8.2E+05 0.198 8.2E-04 0.128 55.40 4.690 2.451 358 0.52 1.04 1.8E+12 1.4E+08 7.6E-05
17 1.4E+06 0.176 7.9E-04 0.124 54.47 4.686 2.447 319 0.46 0.92 2.5E+12 2.3E+08 9.1E-05
16 2.7E+06 0.156 7.6E-04 0.119 53.50 4.682 2.443 283 0.41 0.82 3.7E+12 4.4E+08 1.2E-04
15 5.3E+06 0.137 7.2E-04 0.114 52.48 4.678 2.438 248 0.36 0.71 5.5E+12 8.7E+08 1.6E-04
14 1.0E+07 0.120 6.9E-04 0.109 51.40 4.674 2.433 216 0.31 0.62 8.4E+12 1.7E+09 2.0E-04
13 2.0E+07 0.103 6.6E-04 0.103 50.27 4.669 2.429 187 0.27 0.53 1.3E+13 3.2E+09 2.4E-04
12 3.6E+07 0.088 6.2E-04 0.098 49.06 4.664 2.424 159 0.23 0.45 2.2E+13 5.9E+09 2.7E-04
11 6.2E+07 0.074 5.9E-04 0.093 47.78 4.658 2.418 134 0.19 0.38 3.7E+13 1.0E+10 2.8E-04
10 1.0E+08 0.061 5.5E-04 0.087 46.41 4.652 2.413 110 0.16 0.31 6.6E+13 1.6E+10 2.5E-04
9 1.5E+08 0.049 5.2E-04 0.081 44.93 4.645 2.407 89 0.13 0.25 1.3E+14 2.5E+10 2.0E-04
8 2.2E+08 0.039 4.8E-04 0.075 43.32 4.637 2.400 71 0.10 0.20 2.6E+14 3.6E+10 1.4E-04
7 3.0E+08 0.030 4.4E-04 0.068 41.56 4.628 2.393 54 0.08 0.15 5.8E+14 4.9E+10 8.4E-05
6 3.7E+08 0.022 3.9E-04 0.062 39.60 4.618 2.386 40 0.06 0.11 1.5E+15 6.1E+10 4.1E-05
5 4.3E+08 0.015 3.5E-04 0.055 37.39 4.605 2.378 28 0.04 0.08 4.5E+15 7.1E+10 1.6E-05
4 4.5E+08 0.010 3.0E-04 0.047 34.83 4.590 2.368 18 0.02 0.05 1.8E+16 7.5E+10 4.2E-06
3 4.3E+08 0.005 2.5E-04 0.039 31.77 4.570 2.357 10 0.01 0.03 1.0E+17 7.0E+10 6.9E-07
2 3.4E+08 0.002 1.9E-04 0.030 27.88 4.541 2.342 4 0.01 0.01 1.2E+18 5.5E+10 4.6E-08


























k f 1.0000 0.5517









U Z, r =max (m/s)
U r min (m/s) 66.5 52.2
U r max (m/s) 95.8 75.2
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